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Abstract
Background: Dengue is a common cause of fever in the tropics but its contribution to the total
burden of febrile illnesses that is presented to primary health facilities in endemic regions such as
Vietnam, is largely unknown. We aimed to report the frequency of dengue as a cause of fever in
Binh Thuan Province, to describe the characteristics of dengue patients, and analyze the diagnostic
accuracy of the health care workers and the determinants of the diagnostic process.
Methods: All patients presenting with acute undifferentiated fever at twelve community health
posts and one clinic at the provincial malaria station, Binh Thuan Province, a dengue endemic
province in southern Vietnam, were included. Record forms were used to fill in patient and diseases
characteristics, pre-referral treatment, signs and symptoms, provisional diagnosis and prescribed
treatment, referral and final outcome. Serum samples were collected at first presentation and after
3 weeks for serologic diagnosis.
Results: 2096 patients were included from April 2001 to March 2002. All 697 patients with paired
serum samples were tested for dengue virus IgM and IgG. Acute dengue was found in 33.6% cases
and past dengue virus infections were found in 57.1% cases. Acute primary infections were more
common among children under 15 years old than among adults (7.7% vs. 3.5%, p value < 0.001).
Younger age significantly predicted acute dengue (RR per increasing year of age (95 % CI): 0.986
(0.975–0.997, p value = 0.014). 48.9% of cases with clinical diagnosis of acute dengue were
serologically confirmed and 32.5% of cases without clinical diagnosis of acute dengue were positive
by serology after all (OR = 1.981, p value 0.025, 95% CI: 1.079 – 3.635). Tourniquet test was not
a predictor for dengue diagnosis.
Conclusion: Dengue is responsible for one third of the fevers presented to the public primary
health services in Binh Thuan, southern Vietnam. It presents as a highly unspecific illness and is
hardly recognized as a clinical entity by primary physicians.
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Background
Communicable diseases constitute a substantial part of
the health problems in Vietnam. Several disease control
programs are in place to control infectious diseases. In
Binh Thuan province, southern Vietnam, the total burden
of infectious diseases presented to the public health serv-
ices is not known. The only data available were collected
by district and provincial hospitals and these data do not
reflect the true incidence of the respective diseases. More-
over, most febrile diseases are usually not specified as to
their cause and treatment is rather generic, typically with
antipyretics and antibiotics [1]. Although seemingly prag-
matic, polypharmacy also leads to unnecessary adverse
drug events, increased costs and selection of resistant
microorganisms.
National data show that dengue is common in Vietnam,
but despite the National Dengue Control Program, which
was launched in 1998, notification of dengue is probably
incomplete. In 2001, dengue control was still in its
infancy and was mainly based on passive case detection
and notification of complicated cases of dengue hemor-
rhagic fever and dengue shock syndrome. Uncomplicated
dengue was not recorded, and it was unknown if this was
recognized as such.
In 2001 we started a study into the causes of fever pre-
sented to public facilities for primary health care (in the
following to be called "health posts") in Binh Thuan prov-
ince. In a previous study we analyzed the diagnostic proc-
ess of health care workers and concluded that this was
very unspecific, did not distinguish viral from bacterial
infections and led to polypharmacy and very frequent pre-
scription of antibiotics. Here we report on the frequency
of dengue, confirmed by serology, as a cause of fever in
Binh Thuan Province, describe the characteristics of den-
gue patients, and analyze the diagnostic accuracy of the
health care workers' presumptive diagnosis and determi-
nants of the diagnostic process.
Methods
Study site and population
The study started in April 2001 in Binh Thuan province
(Figure 1) in southern Vietnam. The study area has been
described previously [1]. In brief, Binh Thuan has a popu-
lation of approximately 1.1 million on an area of 7992
km2, divided over 115 administrative communes.
(Source: Statistical Yearbook 2001 – Binh Thuan Statistics
Office, Phan Thiet). A decade ago, Binh Thuan was a rela-
tively poor region, but the provincial annual income per
capita increased rapidly from US$118 in 1990 to US$278
in urban areas and US$230 in rural areas in 2000 (the
national income per capita was at time US$374).
Health care in Vietnam is structured at four levels:
national policy and steering bodies, provincial health
services, district health centers and commune-level health
centers (health posts). Health posts provide curative care,
antenatal care, obstetric and mother and child health care,
implement prevention programs such as immunization,
health promotion and vector control and serve as the gate-
way for the national diseases control programs.
In Binh Thuan province all health posts in the malaria
endemic zones offer microscopic diagnosis and treatment
of malaria; the other zones are not completely covered by
microscope posts [2]. For additional examination and
treatment of severe diseases, patients are referred to the
district health centers. These are typically small hospitals
that offer basic diagnosis and treatment, have a small lab-
oratory for basic biochemistry and blood counting, an
ultrasound or X-ray facility and basic operating theatre.
There is one provincial hospital offering a rather complete
range of general care, including basic microbiological lab-
oratory facilities. For specialized and intensive care,
patients are usually referred to one of the specialized hos-
pitals in Ho Chi Minh City at a distance of 150 km south
of Binh Thuan province.
The private health sector increased during the last decade
of "open policy" and relaxation of the government's con-
trol. There is no good estimate of the number of patients
attending private clinics and dispensaries. Private clinics
are virtually absent in the poorest regions where the pop-
ulation consists of ethnic minorities. In these regions
malaria is one of the most important diseases in the dif-
ferential diagnosis of fever and malaria is exclusively han-
dled by the public health services. In the (semi-)urban
regions and rural non-malarious regions, the impact of
the private sector is probably much greater.
For this study we selected twelve, not adjacent communi-
ties that represented rural and (semi-) urban, lowland and
highland communes, and the province's ethnic popula-
tion structure (Figure 1). In addition, the clinic of the pro-
vincial malaria station in Phan Thiet, the capital, where
suspected malaria patients come for diagnosis and treat-
ment, also participated.
The medical staffs of the participating health posts
included assistant doctors – who received three years of
training at a medical school-, and fully qualified, univer-
sity trained, doctors (MD).
All patients presenting with acute undifferentiated fever
(AUF) were included in this study. AUF was defined as any
febrile illness of duration less than 14 days, confirmed by
an axillary temperature ≥ 38.0°C, without indication of
either severe systemic or organ specific disease and notBMC Infectious Diseases 2006, 6:123 http://www.biomedcentral.com/1471-2334/6/123
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being malaria, which was excluded by microscopic exam-
ination of a thick blood smear.
Data collection
After informed consent, record forms were filled in for all
AUF patients recording identifiers (age, sex, occupation,
and address), recent exposure factors (contact with fresh
water or flooded terrains, work in paddy fields, visit to for-
est or work in forest) and characteristics of disease (dura-
tion, symptoms and signs, including the results of the
tourniquet test), self-treatment, presumptive diagnosis
and prescribed treatment, referral and final outcome. Pre-
sumptive diagnoses such as "acute fever" and "viral infec-
tion" were reclassified to "undifferentiated fever".
Data were entered by the attending healthcare worker
immediately upon presentation of the patient. All health
posts were monitored at monthly visits by the research
team from Cho Ray Hospital, Ho Chi Minh City.
Serum samples were collected for sero-diagnosis. An
"acute" sample was collected at first presentation (t0) and
all included patients were asked to come back after
approximately 3 weeks for re-assessment and collection of
a second, "convalescence", serum sample (t3). Serum
samples were stored at -20°C at the study sites until
monthly transfer to Cho Ray hospital, where they were
stored at -70°C.
Serological confirmation of dengue virus infection
All complete pairs of acute and convalescence serum sam-
ples were tested for dengue with IgG and IgM-Capture
ELISA (Focus Technologies Inc., Cypress, CA, USA). This
commercially available assay has been evaluated and was
Administrative map of Binh Thuan indicating the communes (name and number) participating in the study Figure 1
Administrative map of Binh Thuan indicating the communes (name and number) participating in the study. Between brackets 
the population in 2000.
37. Ham My (12731)
95. Duc Long (15255)
103. Ham Tien (11175)
11. Binh Tan (6588)
83.Vinh Hao (8344)
51. Tan Xuan (7169)
49. Tan Minh (14020)
78. Tra Tan (14960)
79. Me Pu (12152)
59. Huy Khiem (7747)
25.Ham Phu (6843)
7. .Phan Tien (862)
• Hanoi
•
Ho Chi Minh
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found to be sufficiently sensitive and specific for the sero-
diagnosis in clinical serum samples [3]. The tests were per-
formed as described previously [4]. In brief, a four fold
increase of antibody concentrations between t0 and t3
was considered significant. The IgM concentration on t3,
relative to the IgG concentration on t3 was also used as a
criterion. Acute primary dengue virus infection was
defined as positive IgM on t3 with an IgM/IgG ratio on t3
greater than one. A positive IgM on t3 with an IgM/IgG
ratio on t3 less than one, or a negative IgM reaction on t3
but with a positive IgG t3 and a fourfold molar increase of
IgG between t0 to t3 were classified as acute secondary
dengue. A negative IgM reaction on t3, a positive IgG on
t3 but without a fourfold increase between t0 and t3 was
classified as "not acute dengue but past infection", and a
case of both negative IgM and IgG on t3 was classified as
"no dengue".
Ethical considerations
The study was approved by the Review Board of the Cho
Ray Hospital, Ho Chi Minh City, Vietnam. The study was
explained and discussed in meetings with provincial
authorities and staff of the health posts. All patients, (or,
for children, the parents or guardian) gave their written
informed consent.
Statistics
Statistical analysis was done using SPSS (version 12.02,
SPSS Inc. Illinois). The Chi-square test was applied to
compare frequencies of categorical data. Odds ratios were
calculated as an estimate of diagnostic accuracy. Binary
(logistic) regression was used to compare the disease char-
acteristics of acute dengue to those of other fevers.
Results
From April 2001 to April 2002, 2108 patients were
enrolled in this study. After exclusion of 12 violations of
inclusion criteria (axillary temperature below 38° (2) or
not recorded (3), signs of organ specific disease such as
urinary tract infection (2), mastitis (1), otitis media (1),
cholangitis (2), gingivitis (1)), 2096 cases remained for
analysis. Serological analysis was performed on 697 cases
of whom acute and convalescent serum samples were
available.
The characteristics of the total study population and
patients of whom two sera were available are shown in
Table 1.
Dengue serological diagnosis
All paired serum samples were tested for dengue virus IgM
and IgG. Acute dengue was found in 234 (33.6%) cases,
including 32 (4.6%) cases of acute primary dengue and
202 (29.0%) cases of acute secondary dengue. Signs of
past dengue virus infection were found in 398 (57.1%)
patients. The distributions of serological diagnoses
among children under 15 years old versus adults were
respectively: acute primary dengue 7.7% vs. 3.5%; no den-
gue 6.4% vs. 17.7%; acute secondary dengue 27.6% vs.
29.5%; status past dengue 47.0% vs. 60.7% (overall, Chi-
square 28.117 (df = 3); p value < 0.001).
Characteristics of patients with acute dengue
Characteristics of patients with acute primary or second-
ary dengue or another febrile disease are shown in Table
2. This table omitted some factor and characteristic that
appeared in small frequency and were not different
among 3 groups (Exposure factors: worked in paddy
fields, recently visited forest, helped in clearing forest and
recent contact with fresh water; Symptoms of 3 groups –
Other febrile disease, Acute primary dengue and Acute
secondary dengue, respectively (%): Constipation
(4.3;0;1.5), Rash (4.3;0;4.0), spontaneous bleeding
(0.4;0;3.0), and altered consciousness (0.2;0;0); Findings
at physical examination (%): jaundice (4.8;3.1;2.0), rash
(3.0;0;1.0), bruises (2.8;0;1.5), lymphadenitis (2.6;0;1.5),
lymphadenopathy (2.2;0;1.0), hepatomegaly (1.3;0;1.0),
splenomegaly (0.9;0;0.5), eschar (0.6;0;0), Vesicles
(0.4;0;0.5)).
Binary (logistic) regression was applied to compare cases
with acute (primary or secondary) dengue to other cases
of fever. Overall, younger age significantly predicted for
acute dengue (RR per increasing year of age (95 % CI):
0.986 (0.975–0.997, p value = 0.014). The multivariable
analysis was split for children under 15 years and adults
(older than 15 years). All signs and symptoms, including
age, were entered into this multivariate regression model.
Among adults, age was still a significant predictor in the
multivariate model. Cough, abdominal pain and myalgia
predicted for dengue but when these variables were tested
individually with the Chi Square test, their effect was not
significant. Among children some factors had a small sig-
nificant predictive effect in the multivariate model, but
only the finding of conjunctivitis and nausea were signif-
icantly associated with dengue (1.7% among non-dengue
and 7.8% among dengue, p = 0.054 and 41.0% and
21.9%, p = 0.007, respectively).
Logistic regression analysis was also used to detect differ-
ences between acute primary and acute secondary dengue.
There was no sign or symptom significantly associated
with one of these two outcomes.
After consultation 37 of the 697 patients (5.3%) were
admitted to the health posts, 9 with acute secondary den-
gue and 28 with other febrile diseases. The duration of
admission was the same for the 2 groups: 5 days, range 1
to 7 days).BMC Infectious Diseases 2006, 6:123 http://www.biomedcentral.com/1471-2334/6/123
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Clinical diagnosis and serological confirmation of dengue
The clinical presumptive diagnosis and serological confir-
mation of acute dengue are shown in Table 3. The pre-
sumptive diagnosis was rather imprecise, with
"undifferentiated fever" accounting for more than half of
the diagnoses. We used the odds ratios of being serologi-
cally classified as acute dengue or not (i.e. another febrile
disease) as an estimate of diagnostic accuracy. For exam-
ple, an odds ratio of 1 implies that the presumptive diag-
nosis has no predictive value for the serological diagnosis
of dengue. Ideally, a presumptive diagnosis of dengue
would have a high predictive value for a positive dengue
serum test. The comparison of the odds ratios per pre-
sumptive diagnosis illustrates the accuracy of the pre-
sumptive diagnosis.
Of the 45 cases that were clinically diagnosed as acute
dengue, 22 were serologically confirmed (48.9%). Of the
652 cases diagnosed as not acute dengue, 212 (32.5%)
were still positive by serology (OR = 1.981, p value 0.025,
95% CI: 1.079 – 3.635). The overall agreement between
clinical and serological diagnosis of dengue was poor
(Cohen's kappa 0.055, p value 0,024).
It was only the presumptive diagnosis "dengue" that pre-
dicted a positive serum diagnosis in a significant way. All
other presumptive diagnoses did not predict a negative
dengue serum test, and thus did not exclude dengue.
Effects on diagnostic accuracy
Characteristics of health care workers who participated in
the study were analyzed to their effect on the diagnostic
precision. There were 43 healthcare workers of 13 study
sites contributing to this study, 17 females and 26 males
(female/male 1/1.5), with a mean (range) age of 36.7
years (26–56 years) and a mean (range) duration of work-
ing experience of 12.7 years (1 – 35 years). Twenty
(46.5%) persons were licensed as assistant doctor and 21
(48.8%) were medical doctor (MD) including 12 former
assistant doctors who were recently upgraded after addi-
tional postgraduate training.
General Log linear Analysis was used to explore the effects
of gender, age, professional experience and educational
level on the diagnostic accuracy (i.e. on the odds ratio of
the dengue sero-diagnosis per presumptive diagnosis).
There was no significant effect of any of the characteristics
of the doctors.
Discussions
This study shows that dengue is responsible for approxi-
mately one-third of all cases of fever in Binh Thuan prov-
Table 1: Study population
Population without paired serum 
samples (%)
Population with paired serum 
samples (%)
P-value
Total number 1399 697
Females/males (ratio) 611/788 (0.78) 256/441 (0.58) 0.002
Age*(years, median, range) 15 (1–82) 24 (4 – 82) <0.001
≤ 15 year 715 (51) 181 (26)
> 15 years 682(49) 516 (74)
Occupation <0.001
Farmer 473 (33.8) 347 (49.8)
Pupil 568 (40.6) 200 (28.7)
Child at preschool age 159 (11.4) 4 (0.6)
Worker or fisherman 109 (7.8) 67 (9.6)
Retired age 30 (2.1) 11 (1.6)
Government employee 21 (1.5) 17 (2.4)
Other 39 (2.8) 51 (7.3)
Presumptive diagnosis <0.001
Undifferentiated fever 689 (49.2) 387 (55.5)
Pharyngitis 361 (25.8) 140 (20.1)
Dengue fever 135 (9.6) 45 (6.5)
Tonsillitis 118 (8.4) 29 (4.2)
Typhoid fever 39 (2.8) 36(5.2)
Diarrhoea/Enteritis 31 (2.2) 27 (3.9)
Leptospirosis 2 (0.1) 9 (1.3)
Hepatitis 3 (0.2) 7 (1.0)
Acute respiratory tract infection 1 (0.1) 1 (0.1)
Other** 20 (1.4) 16 (2.3)
* 2 cases missing age
**Other: Allergy, arthritis, clinical malaria, gastritis, lymphadenitis, measles, mumps, sinusitis, varicella.BMC Infectious Diseases 2006, 6:123 http://www.biomedcentral.com/1471-2334/6/123
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ince that present to the government operated primary out
patient clinics. It has been known since long that dengue
is a common cause of hospitalization in Southeast Asia
and that, with epidemic oscillations; dengue significantly
contributes to al causes of fever in non-hospitalized chil-
dren [5-8]. The fact that dengue is also responsible for
such a large proportion of febrile episodes among the
entire population of an endemic area such as Binh Thuan,
was underexposed. The total incidence of acute, notably
primary, dengue is probably even underestimated in this
study because it appeared difficult to obtain paired sera
from infants and young children, the groups with the
highest incidence of acute dengue [6].
The true incidence rate in Binh Thuan province cannot be
estimated from this study but in a recent sero-prevalence
study we showed that the IgG sero-prevalence among
schoolchildren increased by age until 88% at the age of 14
years, corresponding to an 11.7% annual incidence of pri-
mary dengue [9]. The IgG- sero-prevalence in convales-
cent sera in this study, 86.1% (74.6% for children under
16 and 90.2 % for adults), is in the same range and is also
Table 2: Exposure, signs and symptoms of febrile patients, presenting to a primary health care facility, with serologically confirmed 
acute primary dengue and secondary dengue and febrile patients without dengue.
Other febrile disease a 
(n = 463)
Acute primary dengue b 
(n = 32)
Acute secondary dengue c 
(n = 202)
P value
Age (median, range) 24 (4 – 82) 19 (5 – 68) 23 (5 – 74) 0.013*
Sex, no. (%) ns
Male 288 (62.2) 19 (59.4) 134 (66.3)
Female 175 (37.8) 13 (40.6) 68 (33.7)
Exposure factors, no. (%)
Waded through flooded 
terrain
61 (13.2) 4 (12.5) 34 (16.8) 0.003 c
Days of illness (median, 
range)
2 (0 – 10) 3 (1 – 10) 2 (0 – 11) ns
Days of fever (median, 
range)
1 (0 – 9) 1 (0 – 10) 2 (0 – 11) ns
Days in bed (median, 
range)
1 (0 – 8) 1 (0 – 7) 2 (0 – 9) ns
Symptoms, no. (%)
Headache 446 (96.3) 27 (84.4) 198 (98.0) 0.012 b
Anorexia 387 (83.6) 24 (75.0) 161 (79.7) ns
Myalgia 272 (58.7) 15 (46.9) 126 (62.4) 0.047 c
Sore throat 196 (42.3) 17 (53.1) 81 (40.1) ns
Backache 160 (34.6) 10 (31.3) 61 (30.2) ns
Nausea 151 (32.6) 8 (25.0) 53 (26.2) ns
Cough 133 (28.7) 17 (53.1) 62 (30.7) ns
Running nose 118 (25.5) 13 (40.6) 31 (15.3) 0.009 c
Arthralgia 67 (14.5) 5 (15.6) 25 (12.4) 0.038 b
Abdominal pain 66 (14.3) 7 (21.9) 33 (16.3) 0.005 c
Vomitus 63 (13.6) 5 (15.6) 24 (11.9) ns
Diarrhoea 35 (7.6) 1 (3.1) 9 (4.5) 0.047 c
Findings at physical examination, no. (%)
Tender muscles on 
palpation
241 (52.1) 16 (50.0) 87 (43.1) ns
Red pharynx 231 (49.9) 21 (65.6) 93 (46.0) ns
Pallor 140 (30.2) 14 (43.8) 46 (22.8) 0.047 b
Rhinitis 104 (22.5) 14 (43.8) 31 (15.3) ns
Abdominal tenderness 88 (19.0) 8 (25.0) 31 (15.3) ns
Arthritis 67 (14.5) 5 (15.6) 25 (12.4) ns
Dehydration 56 (12.1) 3 (9.4) 20 (9.9) ns
Tender liver 33 (7.1) 0 11 (5.4) ns
Conjunctivitis 27 (5.8) 3 (9.4) 13 (6.4) ns
Tourniquet test (number of 
petechie/square inch >0; 
median; range)
n = 38
5.5 (2 – 70)
n = 1
2 (2)
n = 22
8 (1 – 55)
ns
P value of multinomial logistic regression; (a): reference category for (b) and (c); ns: no significant
* Kruskal Wallis TestBMC Infectious Diseases 2006, 6:123 http://www.biomedcentral.com/1471-2334/6/123
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comparable to the 79% sero-prevalence that was found
among Laotian febrile patients [10].
High incidence rates of dengue do not necessarily lead to
high complication rates. Dengue hemorrhagic fever and
dengue shock syndrome are mainly associated with
repeated infections [11,12]. Already four decades ago in
Thailand it was shown that uncomplicated secondary and
primary infections cannot be distinguished on clinical
grounds. In highly endemic areas such as Binh Thuan, the
incidence of complicated dengue is probably the tip of the
iceberg which surfaces in a cyclic, epidemic, pattern, fol-
lowing the introduction of new dengue virus serotypes.
Previous studies by Institute Pasteur, Ho Chi Minh City,
demonstrated the cyclic presence of all four dengue virus
serotypes in Binh Thuan province (unpublished observa-
tion). The introduction of new dengue virus types, in con-
ditions of continuously high transmission, may be
responsible for epidemics of dengue hemorrhagic fever in
southern Vietnam, such as the one in 1998, which affected
438.98 cases/100,000 populations and caused 342 deaths
(1.26 per 100,000 populations) [13].
Despite being so common, dengue was hardly recognized
as such. In only 6.5% of cases (45/697), dengue was
recorded as presumptive diagnosis and in less than half of
these cases this was correct. Although the odds ratio of
serological evidence for dengue was higher than for the
other clinical diagnoses, the overall clinical diagnosis can
be regarded as highly imprecise, and, with respect to den-
gue, also inaccurate. This was not caused by lacunar
knowledge of the physicians but by the mere absence of
discriminating signs and symptoms reported by the
patients or found at physical examination. One plausible
explanation for this is that patients in Binh Thuan Prov-
ince present rather early in their febrile episode, mostly
within two days, when symptoms are still non-specific
[1]. The public primary care services in Binh Thuan Prov-
ince focus on early detection of malaria and delay in seek-
ing care is usually very short [14]. On the other hand,
studies in other regions also confirmed that in out
patients as well as in hospitalized patients; it is difficult to
make a clinical distinction between acute dengue and
other causes of fever. Similar to previous studies we fre-
quently observed signs of pharyngitis in patients with
dengue and this frustrates the differentiation from respira-
tory tract infections [5,15,16]. The tourniquet test is also
not very helpful in making a clinical diagnosis. It is an old
test for demonstrating vasculopathy or coagulopathy and
it has almost completely been replaced by other labora-
tory tests of bleeding disorders. To date, dengue is the only
disease for which the tourniquet test is still used, but in
principle only for detecting dengue hemorrhagic fever. For
this however, it is not very sensitive, often being negative
in the presence of other signs of hemorrhagic diathesis in
hospitalized children with dengue [17]. In contrast, in a
previous study we showed that physicians intuitively also
use the tourniquet test to diagnose uncomplicated den-
gue, by applying an inappropriately low threshold of the
petechiae count [1]. It is questionable if the tourniquet
test should still be maintained as a criterion in the diag-
nostic workup of dengue.
Since the clinical diagnosis of dengue fever has such a low
predictive value, laboratory analysis may be helpful in dif-
ferentiating the causes of fever. A full blood, including a
Table 3: Presumptive diagnosis and serological evidence of acute dengue
Presumptive clinical 
diagnosis
Number of cases Serological evidence of acute dengue P value
No positive (%) OR* 95% CI
Total 697 234 (33.6)
Dengue fever 45 22 (48.9) 1,985 1,082 – 3,643 0,027
Other 652 212 (30.4)
Undifferentiated 
fever
387 137 (35.4) 1,203 0,876 – 1,654 0,254
Pharyngitis 140 44 (31.4) 0,885 0,595 – 1,317 0,548
Typhoid fever 36 12 (33.3) 0,989 0,485 – 2,014 0,975
Tonsillitis 29 7 (24.1) 0,618 0,260 – 1,469 0,272
Diarrhoea 27 6 (22.2) 0,554 0,220 – 1,392 0,203
Leptospirosis 9 1 (11.1) 0,244 0,030 – 1,963 0,151
Hepatitis 7 3 (42.9) 1,490 0,331 – 6,714 0,601
Acute respiratory 
tract infection
10  ( 0 )
Others 16 2 (12.5) 0,276 0,062 – 1,227 0,071
* OR: odds ratio in logistic regression mode = (number of acute dengue/number of no acute dengue, among presumptive diagnosis)/(number of 
acute dengue/number of no acute dengue, among all other diagnoses)BMC Infectious Diseases 2006, 6:123 http://www.biomedcentral.com/1471-2334/6/123
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platelet count, is nowadays available in many places and
may replace the tourniquet test. Alternatively, there are
many rapid bed site tests available now for the serological
diagnosis of dengue [18]. Although the sensitivity of these
tests is limited, they may still improve a clinical diagnosis
that is imprecise. Especially the development of a rapid
dengue antigen test is promising because it does not suffer
from existing antibodies [19].
It is beyond the scope of this article to discuss the labora-
tory diagnosis of dengue at length; however, our observa-
tion of the large impact of dengue on the primary health
services calls for further studies into the (cost-) effective-
ness of tools that assist in diagnosing dengue. Since extra
costs by introducing blood tests may, at least partially, be
recovered by a reduced prescription of drugs, including
antibiotics, such studies will also relevance for resource
poor settings.
Conclusion
In Binh Thuan province, southern Vietnam, dengue is one
of the major causes of undifferentiated fever. It presents as
a highly unspecific illness and is hardly recognized as a
clinical entity by primary health care physicians. The
results of this study support further studies on applying
intervention measures to improve the diagnostic accuracy
and precision at the primary healthcare level in dengue
endemic regions.
Competing interests
There is no conflict of interest.
Authors' contributions
HLP: Fieldwork and data collection, data management,
analysis and statistics, writing manuscript.
PJdV: Study design, fieldwork and data collection, data
management, analysis and statistics, writing manuscript.
TTTN: Fieldwork and data collection, laboratory tests,
data management
PTG: Fieldwork and data collection, data management
LQH: Fieldwork and data collection, data management
TQB: Fieldwork and data collection, data management,
logistics and local scientific supervision, review and cor-
rections of manuscript.
NVN: Fieldwork and data collection, review and correc-
tions of manuscript
NN: Study design, data analysis and statistics, review and
corrections of manuscript
PAK: Study design, review and corrections of manuscript
Acknowledgements
The study was supported by the Dutch Foundation for the Advancement 
of Tropical Research (WOTRO).
We gratefully acknowledge the contributions of the health care workers at 
13 studied sites.
We appreciate Chantal Burghoorn, the Institute of Virology, Eramus Med-
ical Center, Rotterdam, the Netherlands and Theresia H. Abdoel, Depart-
ment of KIT Biomedical Research, Royal Tropical Institute, Amsterdam, the 
Netherlands for their support in serological tests.
We would like to thank Prof. Truong Van Viet, MD, PhD, the director of 
Cho Ray Hospital, HCMC and the authorities of Binh Thuan province for 
their cooperation.
References
1. Phuong HL, de Vries PJ, Nagelkerke N, Giao PT, Hung lQ, Binh TQ,
et al.: Acute undifferentiated fever in Binh Thuan province,
Vietnam: imprecise clinical diagnosis and irrational phar-
maco-therapy.  Trop Med Int Health 2006, 11:869-879.
2. Nam NV, de Vries PJ, Toi LV, Nagelkerke N: Malaria control in
Vietnam: the Binh Thuan experience.  Trop Med Int Health 2005,
10:357-365.
3. Groen J, Koraka P, Velzing J, Copra C, Osterhaus AD: Evaluation of
six immunoassays for detection of dengue virus-specific
immunoglobulin M and G antibodies.  Clin Diagn Lab Immunol
2000, 7:867-871.
4. Tran T, de Vries P, Hoang L, Phan G, Le H, Tran B, et al.: Enzyme-
linked immunoassay for dengue virus IgM and IgG antibodies
in serum and filter paper blood.  BMC Infect Dis 2006, 6:13.
5. Halstead SB, Nimmannitya S, Margiotta MR: Dengue and chikun-
gunya virus infection in man in Thailand, 1962–1964. II.
Observations on disease in outpatients.  Am J Trop Med Hyg
1969, 18:972-983.
6. Halstead SB, Scanlon JE, Umpaivit P, Udomsakdi S: Dengue and
chikungunya virus infection in man in Thailand, 1962–1964.
IV. Epidemiologic studies in the Bangkok metropolitan area.
Am J Trop Med Hyg 1969, 18:997-1021.
7. Halstead SB, Udomsakdi S, Scanlon JE, Rohitayodhin S: Dengue and
chikungunya virus infection in man in Thailand, 1962–1964.
V. Epidemiologic observations outside Bangkok.  Am J Trop
Med Hyg 1969, 18:1022-1033.
8. Leelarasamee A, Chupaprawan C, Chenchittikul M, Udompanthurat
S: Etiologies of acute undifferentiated febrile illness in Thai-
land.  J Med Assoc Thai 2004, 87:464-472.
9. Thai KTD, Binh TQ, Giao PT, Phuong HL, Hung LQ, Nam NV, et al.:
Seroprevalence of dengue antibodies, annual incidence and
risk factors among children in southern Vietnam.  Trop Med Int
Health 2005, 10:379-386.
10. Peyerl-Hoffmann G, Schwobel B, Jordan S, Vamisaveth V, Phetsou-
vanh R, Christophel EM, et al.: Serological investigation of the
prevalence of anti-dengue IgM and IgG antibodies in Attapeu
Province, South Laos.  Clin Microbiol Infect 2004, 10:181-184.
11. Fischer DB, Halstead SB: Observations related to pathogenesis
of dengue hemorrhagic fever. V. Examination of agspecific
sequential infection rates using a mathematical model.  Yale
J Biol Med 1970, 42:329-349.
12. Halstead SB, Nimmannitya S, Cohen SN: Observations related to
pathogenesis of dengue hemorrhagic fever. IV. Relation of
disease severity to antibody response and virus recovered.
Yale J Biol Med 1970, 42:311-328.
13. Ha DQ, Tien NT, Huong VT, Loan HT, Thang CM: Dengue epi-
demic in southern Vietnam, 1998.  Emerg Infect Dis 2000,
6:422-425.
14. Giao PT, Vries PJ, Binh TQ, Nam NV, Kager PA: Early diagnosis
and treatment of uncomplicated malaria and patterns of
health seeking in Vietnam.  Trop Med Int Health 2005, 10:919-925.
15. Chadwick D, Arch B, Wilder-Smith A, Paton N: Distinguishing
dengue fever from other infections on the basis of simplePublish with BioMed Central    and   every 
scientist can read your work free of charge
"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."
Sir Paul Nurse, Cancer Research UK
Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published  immediately upon acceptance
cited in PubMed and archived on PubMed Central 
yours — you keep the copyright
Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp
BioMedcentral
BMC Infectious Diseases 2006, 6:123 http://www.biomedcentral.com/1471-2334/6/123
Page 9 of 9
(page number not for citation purposes)
clinical and laboratory features: application of logistic
regression analysis.  J Clin Virol 2006, 35:147-153.
16. Phuong CX, Nhan NT, Kneen R, Thuy PT, van Thien C, Nga NT, et
al.: Clinical diagnosis and assessment of severity of confirmed
dengue infections in Vietnamese children: is the world health
organization classification system helpful?  Am J Trop Med Hyg
2004, 70:172-179.
17. Phuong CXT, Nhan NT, Wills B, Kneen R, Ha NTT, Mai TTT, et al.:
Evaluation of the World Health Organization standard tour-
niquet test and a modified tourniquet test in the diagnosis of
dengue infection in Viet Nam.  Trop Med Int Health 2002,
7:125-132.
18. Blacksell SD, Newton PN, Bell D, Kelley J, Mammen MP Jr, Vaughn
DW, et al.: The comparative accuracy of 8 commercial rapid
immunochromatographic assays for the diagnosis of acute
dengue virus infection.  Clin Infect Dis 2006, 42:1127-1134.
19. Alcon S, Talarmin A, Debruyne M, Falconar A, Deubel V, Flamand M:
Enzyme-linked immunosorbent assay specific to Dengue
virus type 1 nonstructural protein NS1 reveals circulation of
the antigen in the blood during the acute phase of disease in
patients experiencing primary or secondary infections.  J Clin
Microbiol 2002, 40:376-381.
Pre-publication history
The pre-publication history for this paper can be accessed
here:
http://www.biomedcentral.com/1471-2334/6/123/pre
pub